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RIWKHVWUXFWXUHZHUHGHWHUPLQHGE\VWDWLFORDGIURPVSHFWDWRUVDQGGHIHUHQWLQWHQVLWLHVH[FLWDWLRQIRUH[DPSOHZDONLQJMXPSLQJ
RU0H[LFDQZDYH7KHLPSDFWRIYDULDEOHORDGVRQWKHFRQVWUXFWLRQZDVLQYHVWLJDWHGIRUDQHPSW\VWDGLXPDIXOOVWDGLXPGXULQJ
WKHPDWFKDQGGXULQJWKHEUHDNRIWKHPDWFK7KHORDGRQWKHFRQVWUXFWLRQKDVEHHQFDXVHGE\FRRUGLQDWHGPRYHPHQWRIWKHFURZG
DVLVLQWKHUHDOVLWXDWLRQRQJUDQGVWDQGVWDGLXPEHFRPLQJUDUHO\
'\QDPLFYLEUDWLRQRIVSRUWVVWDGLXPVLVLQJHQHUDOO\GLIILFXOWWRVLPXODWHDQGGHWHUPLQHWKHGHVLJQRIVWUXFWXUHV,WLVGXHWRWKH
XQSUHGLFWDEOHEHKDYLRXURIWKHVSHFWDWRUVGXULQJWKHPDWFK&XUUHQWO\LQDEURDGDVXEVWDQWLDOQXPEHUH[SHULPHQWVWRGHWHUPLQHWKH
ORDG YDOXHV LQGXFHG E\ VSHFWDWRUV LQ WKH JUDQGVWDQGV LQ YDULRXV VLWXDWLRQV7KHVHZRXOG EH XVHG LQ WKH GHVLJQRI WKLV W\SH RI
FRQVWUXFWLRQLQWKHIXWXUH
,QWURGXFWLRQ
7KLVDUWLFOHSUHVHQWVWKHUHVXOWVRIDG\QDPLFDQDO\VLVRIVWUXFWXUHVORDGHGE\WKHG\QDPLFORDGLQJ&RQWULEXWLRQ
H[DPLQHVWKHLPSDFWRISDVVLYHVSHFWDWRUVDFWLQJDVVWDWLFORDGWRFKDQJHWKHPRGDOFKDUDFWHULVWLFVRIWKHVWUXFWXUH
1.1. General Information about the Construction 
2QGUHM1HSHODZLQWHUDUHQDLVORFDWHGDW2GERMiURY6WUHHWLQ%UDWLVODYD1RYp0HVWR7KHEXLOGLQJRIVWDGLXP
VWDUWHGLQEXWLQWKHUHZHUHFDUULHGJHQHUDOUHFRQVWUXFWLRQ7KHWRWDOEXLOWXSDUHD
RIWKHVWDGLXPLVPDQGFXUUHQWO\KDVDFDSDFLW\RIVHDWV


)LJ2QGUHM1HSHOD:LQWHU$UHQD
1.2. Geological conditions 
2QGUHM1HSHOD6WDGLXPLVORFDWHGLQWKHZHVWHUQSDUWRIWKH'DQXEHSODLQ7KHVXEVRLODUHDLVOD\HUHGDQGFRPSRVHG
RITXDWHUQDU\VHGLPHQWVRI1HRJHQHVXEVRLO)URPWKH(QJLQHHULQJJHRORJLFDOUHSRUWKDVEHHQGHWHFWHGDWWKHVXUIDFH
OD\HUUHDFKLQJGHSWKVXSWRPHWHUVRIILOOV,WFRQWDLQHGPDLQO\EXLOGLQJGHEULV$QRWKHUOD\HUIRUPVWKHFRKHVLYH
VDQG\VRLOV&RKHVLYHVHGLPHQWVDUHUHSUHVHQWHGE\DVDQG\VLOW) 06WRLQWHUPHGLDWHSODVWLFLW\FOD\V) &,
ILUPWRVWLIIFRQVLVWHQF\6DQG\VHGLPHQWVIRUPDOD\HURIFOD\H\VDQG6 6&,QDOD\HUDWDGHSWKRIPHWHUV
WRPHWHUVLQVRPHSODFHVXSWRPDUHFRDUVHJUDYHOSRRUO\JUDGHG* *3ZLWKSRVLWLRQVRISRRUO\JUDGHG
VDQGV6 637KHPD[LPXPOHYHORIJURXQGZDWHUZDVIL[HGWRPDVOUHSUHVHQWLQJDGHSWKRIPHWHUV
EHORZWKHVXUIDFH
3ODFHRIEXLOWVWDGLXPRI2QGUHM1HSHOD6WDGLXPLVORFDWHGLQWKHZHVWHUQSDUWRIWKH'DQXEHSODLQ%DVHPHQWDUHD
LVOD\HUHGDQGFRPSRVHGRITXDWHUQDU\VHGLPHQWVDQG1HRJHQHVXEVRLOGHHSHU%\HQJLQHHULQJJHRORJLFDOVXUYH\KDV
EHHQGHWHFWHGDWWKHVXUIDFHDQWURSRJHQRXVOD\HURIWKLFNHQVXSWRPHWHUV$QRWKHUOD\HUZDVIRUPHGE\FRKHVLYH
DQGVDQG\VRLO&RKHVLYHVHGLPHQWVZHUHUHSUHVHQWHGPRVWO\DVVDQG\VLOWV) 06WRLQWHUPHGLDWHSODVWLFLW\FOD\V
) &,RIVROLGDQGKDUGFRQVLVWHQF\6DQG\VHGLPHQWVDUHIRUPHGOD\HUVRIFOD\H\VDQGV6 6&&RDUVHVRLOV
ODLGDWGHSWKIURPWRPRFFDVLRQDOO\WLOOPDQGDUHUHSUHVHQWHGE\SRRUO\JUDGHGJUDYHOV* *3ZLWK
SRVLWLRQVVDQGVSRRUO\JUDGHGVDQGV6 63ZLWKORRVHDQGVHPLGHQVHVWDWH1HRJHQHOD\HUVDUHIRUPHGE\ILQH
VHGLPHQWV7RDODUJHH[WHQWLWZDVPDLQO\VDQG\VLOWV) 06VLOWZLWKORZSODVWLFLW\) 0/DQGFOD\V) 
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&,RIVWLIIWRKDUGFRQVLVWHQF\7KHPD[LPXPOHYHORIJURXQGZDWHUZDVIL[HGWRPDVOUHSUHVHQWLQJDGHSWK
RIPHWHUVEHORZWKHVXUIDFH
1.3. Supporting System 
$IWHUWKHUHFRQVWUXFWLRQLQWKHQHZVWHHOVWUXFWXUHVXUURXQGUHLQIRUFHGFRQFUHWHFRQVWUXFWLRQRIJUDQGVWDQGV
7KHFRQVWUXFWLRQLVVHOIVXSSRUWLQJFURVVFDUULHUV\VWHPZLWKWKHD[LDOGLVWDQFHRIWKHLQWHUPHGLDWHOLQNVPIURP
WKHVWDWLFSRLQWRIYLHZ*URXQGSODQGLPHQVLRQVRIWKHKDOODUH[PZLWKDPD[LPXPWKHRUHWLFDODPRXQW
DWPLGVSDQPHWHUV


)LJ7KH6XSSRUWLQJV\VWHPRI2QGUHM1HSHOD:LQWHU$UHQD
1.4. Global Supporting System 

)LJ7KH6XSSRUWLQJV\VWHPRI2QGUHM1HSHOD:LQWHU$UHQD
7KHVXSSRUWLQJV\VWHPUHLQIRUFHGFRQFUHWHJUDQGVWDQGV2QGUHM1HSHODVWDGLXPFRQVLVWVRIDFURVVIUDPH&ROXPQVRI
IUDPHV DUH FODPSHG WR WKH IRXQGDWLRQV VTXDUH IRRGV 7KH ORQJLWXGLQDO GLUHFWLRQ RI WKH UHLQIRUFHG FRQFUHWH IUDPH
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FRQQHFWHGUHLQIRUFHPHQW
'HVFULSWLRQRIWKH6FLD(QJLQHHULQJ&DOFXODWLRQ6RIWZDUH
6FLDHQJLQHHULQJLVLQQRYDWLYHVRIWZDUHEDVHGRQILQLWHHOHPHQWPHWKRG)(0GHIRUPDWLRQYDULDQWGHVLJQHGIRU
VWDWLFDQGG\QDPLFDQDO\VLVRIVWUXFWXUHVDQGWKHLUSURSRVDOWRDSSURSULDWHVWDQGDUGV7KHV\VWHPLVXVHGIRUQXPHULFDO
DQDO\VLVRIVWUXFWXUHVFRQVLVWLQJRIEHDPVRUIODWHOHPHQWVVXFKDVVODEVZDOOVDQGVKHOOV7KHSURJUDPFRQVLVWVRI
WKUHHSDUWV
3UHSURFHVVLQJ$OOLQSXWVDUHVSHFLILHGLQJUDSKLFDOIRUP7KHXVHUFDQGHILQHWKHHQYLURQPHQWHJIUDPH;=D
JHQHUDO V\VWHP ;<= JULG ;<< ODWWLFH ;= VXEVHTXHQWO\ GHILQLQJ WKH PRGHO LWVHOI D ORDG IXQFWLRQV VXSSRUW
FRPELQDWLRQDQGRIQRQOLQHDUSDUWV7KHZRUNLQJHQYLURQPHQWLQZKLFKWKHXVHUZRUNVFDQEHPRGLILHGWRPHHW\RXU
QHHGV&RPPXQLFDWLRQZLWK WKHSURJUDP LVGRQH WKURXJK ILOHV DQGHOHPHQWV*UDSKLFDO8VHU ,QWHUIDFH *8,7KH
HQYLURQPHQWZKLFKLQYROYHVPRGHOOLQJLVWKHVDPHDVWKH&$'SURJUDP
1XPHULFDO VROYHU$OORZV GHYHORS WKH IROORZLQJ W\SHV RI FDOFXODWLRQV VWDWLF DQDO\VLV JHRPHWULF QRQOLQHDU
G\QDPLFFDOFXODWLRQRIVHLVPLFLW\VWDELOLW\FDOFXODWLRQQDWXUDOIUHTXHQF\VWDWLFJHRPHWULFQRQOLQHDUFDOFXODWLRQ
VWDWLFOLQHDUFDOFXODWLRQG\QDPLFFDOFXODWLRQRIQDWXUDOIUHTXHQFLHVDQGFRVWXPHVKDSHV
3RVWSURFHVVLQJ,WLVWKHODVWSDUWRIWKHV\VWHPZKLFKLVXVHGIRUJUDSKLFDODQGQXPHULFDODQDO\VLVRILQGLYLGXDO
FRPSXWDWLRQDOO\7KHRQHSDUWRI3RVWSURFHVVRULVDVVHVVLQJDQGSURSRVHVFRQVWUXFWLRQDFFRUGLQJWRYDOLG(1VWDQGDUGV
7KH6ROYLQJRI'\QDPLFV3UREOHPVLQ)(0
$WWKHG\QDPLFDSSOLFDWLRQZRUNVRQWKHFRQVWUXFWLRQLQWLPHRUGHURIVHFRQGVYDULDEOHORDG'XHWRIO\ZKHHO
IRUFHVUHVXOWLQJIURPWKHDFFHOHUDWHGPRWLRQRIWKHPDVVFDXVHVWKHG\QDPLFUHVSRQVHRIWKHV\VWHP7KHHTXDWLRQRI
HTXLOLEULXPFRQGLWLRQVKDVWKHIRUP
ሾܭሿǤ ሼݎሺݐሻሽ ൌ ሼܨሺݐሻሽ
ZKHUH WKHH[WHUQDO ORDGYHFWRUሼܨሺݐሻሽLV DFFRPSDQLHGE\ LQHUWLDOሼܨ௠ሽDQGGDPSLQJ IRUFHVሼܨ௖ሽRSHUDWLQJ LQ WKH
FRQVWUXFWLRQZKLFKLVEDVHGRQWKHG
$OHPEHUWSULQFLSOHGHSHQGHQWRQDFFHOHUDWLRQሼݑሷ ሽUHVSHFWLYHO\VSHHGሼݑሶ ሽ

ሼܨሺݐሻሽ ൌ ሼܨ௕ሽ ൅ ሼܨ௠ሽ ൅ ሼܨ௖ሽ
ሼܨሺݐሻሽ ൌ නሾܰሿ்
௏
Ǥ ሺሼܾሽ െ ߩǤ ሼݑሷ ሽ െ ߢǤ ሼݑሶ ሽሻǤ ܸ݀ ൌ නሾܰሿ்
௏
Ǥ ሺሼܾሽ െ ߩǤ ሾܰሿǤ ሼݎሷሽ െ ߢǤ ሾܰሿǤ ሼݎሶሽሻǤ ܸ݀
ZKLOH
ሼܨ௠ሽ ൌ െන ߩǤ ሾܰሿ்Ǥ ሾܰሿǤ ܸ݀Ǥ ሼݎሷሽ ൌ െሾܯሿ
௏
Ǥ ሼݎሷሽ
ሼܨ௖ሽ ൌ െ׬ ߢǤ ሾܰሿ்Ǥ ሾܰሿǤ ܸ݀Ǥ ሼݎሶሽ ൌ െሾܥሿ௏ Ǥ ሼݎሶሽ
ZKHUH ሼݎሶሽLV YHORFLW\ HOHPHQW YHFWRU ሼݎሷሽLV DFFHOHUDWLRQ HOHPHQW YHFWRU ߩLV VSHFLILFZHLJKW ț LV GDPSLQJ
SDUDPHWHUሾܯሿLVPDWUL[RIPDVVHOHPHQWሾܥሿLVPDWUL[RIGXPSLQJHOHPHQW6XEVWLWXWLQJH[SUHVVHTXDWLRQRIPRWLRQ
VKDSHGHOHPHQW
ሾܯሿǤ ሼݎሷሽ ൅ ሾܥሿǤ ሼݎሶሽ ൅ ሾܭሿǤ ሼݎሽ ൌ ሼܨሽ
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,QWKHFDVHRIVHLVPLFORDGVLVWKHVWUXFWXUHORFDWHGRQPRYLQJZHLJKWHGVXEVRLOORDGHGZLWKLQHUWLDOORDGRSHUDWLQJ
LQWKHGLIIHUHQWGLVFUHWHSRLQWVZLWKDFRQFHQWUDWHGPDVV
ሼܨሽ ൌ െሾܯሿǤ ሼݎ௕ሷ ሽ
ZKHUHሼݎ௕ሷ ሽLVDFFHOHUDWLRQYHFWRUDWOHYHORIIRXQGDWLRQ
,QSULQFLSOHZHFDQVROYHWKHHTXDWLRQVRIWZRPHWKRGV0HWKRGRIPRGDODQDO\VLVVROXWLRQLQ WKHIUHTXHQF\
GRPDLQRUWKHPHWKRGRIGLUHFWLQWHJUDWLRQDWWKHWLPHWKHVROXWLRQRYHUWLPH
'\QDPLF&DOFXODWLRQ
7KHG\QDPLFEHKDYLRXURIFRQVWUXFWLRQLVGXHWRSUHVHQWLQHUWLDIRUFH7KH\DULVHIURPWKHDFFHOHUDWHGPRWLRQRI
PDVVRZQVWUXFWXUHVRUREMHFWVRQLWPRYLQJRQLWLQFLGHQWRQLWRUPRYHPHQWRIWKHVXUURXQGLQJHQYLURQPHQWHDUWK
DLUZDWHU:KHUHDVWKHG\QDPLFORDGDWWKHWLPHLVYDULDEOHVVKDOOUHVSRQVHVWUXFWXUHGXULQJWKHFRQVWUXFWLRQRIWKH
ORDG DFKLHYH GLIIHUHQW YDOXHV 2QH RI WKH GLIILFXOWLHV RI PRGHOOLQJ FRQVWUXFWLRQ ORDG RI SHRSOH LV UHSUHVHQW WKH
FRQWULEXWLRQRIWRWKHFURZGG\QDPLFFKDUDFWHULVWLFVRIFRQVWUXFWLRQDQGFRQVLVWHQWO\WKHUHVSRQVHVWUXFWXUHWRWKHORDG
7KH\FDQKDSSHQWZRERUGHUOLQHFDVHVVWDWLFFURZGLVFDXVLQJDGGLWLRQDOGDPSLQJVWUXFWXUHPRYLQJFURZG
DFWVDVDORDG,QPDQ\FDVHVEHKDYLRXURIFURZGVQRWFRYHUHGE\HLWKHURIWKHH[WUHPHVLWXDWLRQ


)LJ7KHFRPSXWDWLRQDOPRGHODQD[RQRPHWULFYLHZVLGHYLHZ
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'\QDPLF/RDG
,QRUGHUWRDFKLHYHFRPIRUWIRUVSHFWDWRUVDQGVDIHW\RIWKHFRQVWUXFWLRQLWLVQHFHVVDU\WRNQRZWKHUHVSRQVHRI
VWUXFWXUHVWRGLIIHUHQWW\SHVRIG\QDPLFORDG,WLVXQGHUVWDQGDEOHWKDWWKHFURZGFDQOHDGWRLQFUHDVHGORDGWKHQWKHLU
RZQZHLJKWHQHUJ\DFWLYLWLHVVXFKDVMXPSLQJHVSHFLDOO\LQFDVHVZKHUHWKHPRYHPHQWLVV\QFKURQL]HG/RDGIURP
SHRSOHLVQRWHDV\WRSUHGLFW)UHTXHQF\DQGDPSOLWXGHRIWKHG\QDPLFORDGDUHYDU\LQJDFFRUGLQJWRWKHW\SHRIDFWLYLW\
:DONLQJRQFRQVWUXFWLRQLQGXFHVG\QDPLFORDGZLWKFKDUDFWHULVWLFVGHSHQGRQDSDUDPHWHUVXFKDVIUHTXHQF\VWHSRI
ZDONLQJVSHHGDQGVWULGHOHQJWK7KHW\SLFDOIUHTXHQF\RIZDONLQJDUHWZRVWHSVSHUVHFRQGZKLFKFDXVHVWKHYHUWLFDO
IUHTXHQF\RI+]7KHVORZZDONKDVWKHIUHTXHQF\UDQJHRIWR+]DQGDIDVWZDONIURPWR+]-XPSLQJ
FDXVHVDVLJQLILFDQWYHUWLFDOORDGGXHWRVXGGHQFDXVHRIKXPDQIHHWRQWKHIORRU$ORWRIHIIRUWUHTXLUHVFRUUHODWLQJ
ORDG IDFWRUV VXFK DV MXPSKHLJKW W\SH RI ODQGLQJ UHSHWLWLRQ UDWH DQG WLPHZLWKRXW FRQWDFWZLWK WKH FRQVWUXFWLRQ
+RZHYHUZHUHPDGHDODUJHQXPEHURIH[SHULPHQWDWLRQXQGHUZKLFKWKHVHWIUHTXHQF\UDQJHIRUWKHFURZGMXPSLQJ
LVIURPWRZLWKDPHDQRI+]0H[LFDQZDYHVLPXODWHVPRWLRQRIVHDZDYHVDORQJWKHJUDQGVWDQGDWWKH
VWDGLXP2QHSDUW RI VSHFWDWRUV VWDQGV UDLVHVKLV DUPV DQG WKHQ VHDWGRZQ MXVW DV LW GLG WKHSUHYLRXVSDUW RI WKH
VSHFWDWRUV%\DQDO\VLQJWKHYLGHRIRRWDJHRIWKH0H[LFDQZDYHDWWKH2QGUHM1HSHODVVWDGLXPIURPWKHJDPHPDWFK
.+/+&6ORYDQ%UDWLVODYDYV$XWRPRELOLVW<HNDWHULQEXUJZKLFKZDVZDWFKHGE\IDQVVROGRXWLWFDQ
EHVHHQWKDWWKHHQWLUHFLUFXPIHUHQFHRIWKH0H[LFDQZDYHJUDQGVWDQGZLWKDQDYHUDJHOHQJWKRIPKDVSDVVHGIRU
VZKDWUHSO\ZDYHYHORFLW\PVVHDWVV:DYHOHQJWKFDSWXUHVDOPRVWWKHHQWLUHOHQJWKRIWHUPURZV
DQGZDYHZLGWKZDVDERXWRQHVHFWRUVHDWV
0RGDO$QDO\VLVRIWKH&RQVWUXFWLRQ
1DWXUDO VKDSHV DQG QDWXUDO IUHTXHQFLHV ZHUH FDOFXODWHG RQ WKH FDOFXODWLRQ PRGHO LQ FRPSXWHU VRIWZDUH 6FLD
(QJLQHHU7KHVROXWLRQUHVXOWLQWRDV\VWHPDOJHEUDLFHTXDWLRQVDQGZHXVHG/DQF]RVHOLPLQDWLRQPHWKRG&RPSXWLQJ
V\VWHPJHQHUDWHVYDOXHVLQDPDWUL[ZHLJKWRILWVRZQZHLJKWDXWRPDWLFDOO\:LWKWKHPRGDODQDO\VLVZHUHVROYHGILUVW
QDWXUDOVKDSHVZLWKWKHFRUUHVSRQGLQJRVFLOODWLRQIUHTXHQF\7KHILUVWQDWXUDOVKDSHVKDYHDORFDOFKDUDFWHU
ZLWKDIUHTXHQF\RI+]DQGIURPWKHDQDO\VLVKDYHEHHQH[FOXGHG3URSRUWLRQRIWRWDORVFLOODWLQJPDVVIRUILUVW
QDWXUDOVKDSHVZDVLQWKH;Wix / Wxi, tot LQWKH<GLUHFWLRQWiy / Wyi, tot DQGLQWKH=GLUHFWLRQ
WizWzi, tot RIWKHWRWDOSRWHQWLDOPDVVRVFLOODWHLQDSDUWLFXODUGLUHFWLRQ$WWKHILUVWJOREDOQDWXUDOIUHTXHQF\
LVf154 +]

)LJ7KHILUVWVKDSHRIQDWXUDOIUHTXHQF\
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7KHILUVWIUHTXHQFLHVQDWXUDOVKDSHVKDVDYDOXHV+]+]+]+]+]
+]+]+]+]+]
,QIOXHQFHRI9DULDEOH/RDGVRQWKH'\QDPLF3URSHUWLHVRIWKH&RQVWUXFWLRQ
7KHPDLQDLPZDVSRLQWWRFKDQJHLQWKHG\QDPLFSURSHUWLHVRIWKHFRQVWUXFWLRQXQGHUWKHORDG,QWKHILUVWYDULDQW
ZHUHFDOFXODWHGPRGDOSURSHUWLHVRIHPSW\VWDGLXP7KHVHFRQGYDULDQWZDVORDGHGXWLOLW\ORDGYDOXHVSHFLILHGLQWKH
VWDQGDUG(1IRUDUHDVVXVFHSWLEOHWRWKURQJV&7KHRWKHUWZRYDULDQWVZHUHFRQVHUYDWLYH&RQVHTXHQWO\WKH\
ZHUHFUHDWHGWZROLPLWFDVHVLQZKLFKLWLVDVVXPHGWKDWGXULQJWKHPDWFKWKHPDMRULW\RIVSHFWDWRUVDUHIRFXVHGRQ
WKHJUDQGVWDQGV,QWKHVHFRQGFDVHLWZDVFRQVLGHUHGWKDWGXULQJWKHEUHDNDOOYLHZHUVOHDYHJUDQGVWDQGVDQGHYHQO\
GLVLQWHJUDWHWKURXJKRXWWKHVWDGLXP


)LJ7KHFRPSXWDWLRQDOPRGHXQGHUWKHORDGDOOYDULDQWV
)ROORZLQJWDEOHVOLVWWKHVHOHFWHGFXVWRPVKDSHVZLWKFRPSDULQJWKHLURZQIUHTXHQFLHVLQGLIIHUHQWYDULDQWV
7DE7KHIUHTXHQF\RIWKHVHOHFWHGFXVWRPVKDSHV
 9DULDQW 9DULDQW 9DULDQW 9DULDQW
Q    
Q    
Q    
Q    
Q    
&RQFOXVLRQ
:LWKWKHPRGDODQDO\VLVRIWKHFRQVWUXFWLRQZHUHFDOFXODWHGILUVWQDWXUDOVKDSHVZLWKDSSURSULDWHIUHTXHQF\
7KHILUVWKDGDIUHTXHQF\OHVVWKDQ+]ZKDWFRUUHVSRQGVWRWKHORFDORVFLOODWLRQSRLQWRIWKHFRQVWUXFWLRQ
)RU WKH ILUVW FXVWRPVKDSHFRQVWUXFWLRQRIFDQEHFRQVLGHUHGRVFLOODWLRQVZLWKD IUHTXHQF\RI+]DWZKLFK
GHWHULRUDWHG LQWRDKRUL]RQWDORVFLOODWLRQ LV VXIILFLHQWO\PDVVRI FRQVWUXFWLRQ7KH ILUVW LQGLFDWLRQVYLEUDWLRQRI WKH
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FRQVWUXFWLRQ RFFXUUHG DW D IUHTXHQF\ RI +]ZKLFKHYHU LV WKH JUHDWHU WKDQ WKH OLPLW YDOXH RI WKH UHVRQDQW
IUHTXHQF\RI+]JHQHUDWHGE\KXPDQORDG,QFRPSDULQJWKHYDULDQWVRIG\QDPLFORDGVWKHGHPRQVWUDWLRQSURYLGHG
WKHVWDWLFORDGRIWKHSDVVLYHFURZGKDVLQIOXHQFHVWRWKHPRGDOFKDUDFWHULVWLFVRIWKHVWUXFWXUH8QGHUORDGZHUHUHGXFHG
RVFLOODWLRQIUHTXHQF\ODGHQJUDQGVWDQGVYHUVXVIUHTXHQF\RVFLOODWLRQHPSW\VWDGLXP7KLVSKHQRPHQRQZDVZULWWHQWR
LQFUHDVHWKHULJLGLW\RIWKHFRQVWUXFWLRQDQGHQODUJHPHQWRIPDVVYLEUDWLQJPDVVEHFDXVHWKHFURZGVWLOOWRVHFXUHWKH
LQFUHDVHULJLGLW\RIWKHFRQVWUXFWLRQ)LQDOO\LWVKRXOGEHUHFDOOHGWKDWWKHORDGVZHUHGXHWRWKHFRRUGLQDWHGPRYHPHQW
RIWKHFURZGDVWKHUHDOLW\RIWKHVWDGLXPJUDQGVWDQGKDSSHQVLVRODWHG
$FNQRZOHGJHPHQW
7KLVFRQWULEXWLRQLVWKHUHVXOWRIWKHSURMHFWLPSOHPHQWDWLRQ6XSSRUWRI5HVHDUFKDQG'HYHORSPHQWIRU&HQWUHRI
([FHOOHQFHLQ7UDQVSRUW(QJLQHHULQJ,706VXSSRUWHGE\WKH5HVHDUFK	'HYHORSPHQW2SHUDWLRQDO
3URJUDPPHIXQGHGE\WKH(5')
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